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(54) VOLUME ALLOCATION SYSTEM AND MEDIUM RECORDING VOLUME ALLOCATING 
PROGRAM 

(57)Abstract: 

PROBLEM TO BE SOLVED:To optimize volume 
allocation and to improve an access response and 
throughput in a volume allocation system having a logical 
volume group divided into plural logical volumes. 
SOLUTION : In the case of a disk array system after 
preparing an allocation candidate list 37, logical volume 
constitution information Is acquired from an I/O 
constitution information managing means 41 in each 
allocated logical volume, another logical volume in the 
same logical volume including the allcoated volume is set 
up in an allocated list 38, logical volume constitution 
information is acquired from the means in each allocated 
logical volume, a logical volume having the lowest I/O 
load is selected from an allocation candidate volume 
group, and other logical volumes in the same volume 
group are excluded from allocation. 
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<^mW- 10-320126 



iz^m u ;*tit ^(o^STf; u a. - A ifjv- y<fc o $ n 

Sa^^aFU>^ hl'SiJSSifJK'J ;i-A<&^tf|^-ifeSi3l^U a. 
-AyjI/--7^l*lWfl&<0i&Sji^ 'J i-A<&IS:£-r 

WIS I /01?ifi!c«Slf31^©75^e.liS5}? «J 3.-A«lfi!c1t 
«S:«dl^^a^'j3.-ACrilClt#LT. fiJ^T^S 

-A$»J^T*f#l^<!:-ri.#'j3.-Aa#;¥l9:<i:, 
[fS*^2] »*^lte«©#'Ja.-AtiJ^T'>X5^A 

v'Xt^A, 

[»*3«3] Wj^JII, 2SBiS©#U;L-Afi|aT->X 

■7^Atr*3t,iT. 

Jt^'Ja.-At, ^ll3ljJ?iJa.-A*iS-r ■5ifeS!^?'J3.- 
A^;^-y|^Offi«^S7}^ ij i-Att*fLT{5^, I /O 

^T->7.7^A, 
[«*^4] l»*3S3K«05J?'j3.-AiiIST->X7^A 

X-r 7. 7 K U iL-A»Ci)D»$n-5 

*?^FnfeiiSjH'j3.-A{'iDissn-5{g« i /ou;^jj? 

5^A. 



S'HU 3.-A$r^S?5aSfSfeJ6<^5}^'j3.-AfijaT7^ 
n^/7A^ia^Urc!«^*lC*3V^T, 

f J^^a 'J X h ©f^fiE^T^-i' X i7 7 K vX-x A SrWJ 

b. T'i'Xi77^-r->xxA-e$)-5i$, sntei/o^ 

fiJSS^r U X h tcW^^j}? U ZL- A*-^tr|B|-^SiJ^ U 3. 
-Ai?';l/-7'l*l©IISO^ajl^U 3.-A$gS«i-S^^ 

mis. I /o«fi)£««^3i#©*^e.^sjHu i-A«ifiK« 
-ASrM*?L.|^-Jl^'J a.-A^;^-:;^oftfi<D^3l3^: u ^ 

t-r * U - Aids T y D if 7 A Sria® L 

[iSjRjae] §i*3i5te«<D:j^'jiL-Afij^TyDii'7 

AS:fe^bfc!«flsfC*3t,iT, 

g© I /0 7^^-kXl4*g$J&»{t;LfcM<&iRa I /OU 
X3j?>XM<i: :i i^#®i[i:-r-53l^ U i-A 

fj 3 T o ^ 7 A i& IBS U 
[I»*3M7] iil*JS5. 6tE«W7l^U3.-AfiJSTyn 

iT- 5 A 12© L (' *5 l/i T . 

Mie5i^UaL-A*s*?-rs^g«. sfifatttgif^s^iR* 
■r s ¥^T-» m L I / O U X Jl? > X tt * 1X» L . 
aS?bfclSiS5i?'Ji-A<i:, ^^S5j^UrL-A*iM-r-5 
iiSd^ U i - A iT";!^- :/f^C0fliJ©^S4^ 'J 3. - A fc*f L 
TiSS I /OUX7}?>X«t^jQ#-rs^:i:*#®<i:-rS 
x)^ U n. - A tij ^ T :/ D if 7 A ^ IBgt U 
[»*«8] l9*«7|5«©5}?'J:i-AiRJST:^aif7 

^^x-cx^zu-f Tii^^nfcjj^ij 3.-A»cjDS$n-S) 

iSffl I /O UX#>XffllC?^ LTt^'C X 7 U-f TSS? 

$nfcifeS4?'j 3.-AJcijo^^?n-S)iS« I /o u-X5p> 

fa © H a # U 3. - A »C SP ^ tX -5 {S ffl U X 7}? > X fit s 
7AS:ieglLfciSE#:. 
[0 0 0 1] 

tt^<©^SI#Ui-A«C^J-fiJbTffifflL. aiS^'Jo.- 
Ay;u--:ftc*5tt^ i /07i7-trx^-&®i^#^g« 



[0 0 0 2] mnmx-yazf^^nr^m^iz. ^<Di^ 

^T-eefflf ^ J:; ^ fCth#«|->X5^AT-2p«ibTfeS# 'J 

Jl^ U 3. - A i t/i ^ . 
[0 0 0 3] ->7>5"A07t^«Ji-AMS?^flg«, ^©J: 

^T-^.S. f/J*:'-^. T^-^-t-y hOX'>^-X«^SS5 

[0 0 0 4] jfi^Ox^'Xi^ggT'li, RAIDS^B^' 

COx-i'Xi7 7U"f^«ffl-r-5etS:«->X-^A»C 
*5liT. jHUi— AtiJ^T^gjgfkb, I/OX;i'-7' 

•y hO(6]±$0^C:i:*^'-e^^#'J iL-AtiJST->7-5^ 
A*5j;Ut#U 3.-Afi|STyny7A$rtE&bfc!«#:« 

[0 0 0 5] 

[t^*(Oftri] t¥*©tf-»:S->X5"AiLTtt, ^J^« 
EI 1 3 fC*-rJ:p7:£t>«*^J&-5. 1 3 (C*3t/iT, 10 
ltt*X hn>ea. — ^'TfeO. 3f:X h:3>eii — 1 

0 1 tt^A-:?.;!^! 0 2. 1 0 3 ^•:^MxTAm*$iJ^»S 

104, I 0 sfimf^^nx^'^^, xmtimmmmi 0 
i7SB 1 0 7. 1 0 8 *«-?-n-?n»ig?$nTt»-5, 

[0 0 0 6] AtB:^jSiJ^»Sg 1 0 4tC«/tX 1 0 9 

LTAtB:^^Ki:L.T<Dx^Xi7 7K 1 i OtJ^^^^ 
tlTI/i^. "f^-XiPTV-^ 1 1 0ti:^§g^^' Xi7$:« 
Si©^i|i}?Un.-A 1 1 1 fC^^iiJbit«^<^iS31d?'J:x 
-Ai7';i'-:/l 1 2, 1 1 3{;J:i9^ifi£$tlT(/i-S. 1 

1 4«^!t#^7t^U ^ — ASr^L, ^ift^^'J 3. — A 1 1 
4t±jK'J 3. — A€:S^LT-g-<Dx-:5'-fe-y hWX'^-X 

Si)STNiff<&*L. SfiiJWS^tt^l^ I /OUX#>X 

[0 0 0 7] *X hn >l^^-:^' 1 0 1 f^twtiJj^ U a.— 



i|#Ba¥-l 0 - 3 2 0 1 2 

1. 

ASiJ^TSrl|jg{bf •5fc«?><Oii^ 'J i-AW^TT'P 
A 1 0 1 A:*^tS^$nTt.^-5)o EI 1 4 ttd^ U 3.- AW'^ 
xyo^^A 10 1 AO«)S«»i^*r0T$)-5, EI 1 4 
{::t3tiT. 3t?U iL-AfiJ^T:/aif7A 1 0 1 A«. 
a^^SSBl 1 5. fl^i^W'JX h 1 1 6. fiJS^UX 
hi 1 7. #iJi-Ail^gKl 1 8*3J:?:Xttfig««iiX« 
g|5l 1 9 tCiO^fiJc^n-S. 
[0 0 0 8] V 3 r/WaSB 1 1 5 «. :=F!t*^3l^ 'J A 
1 1 4*MJit--5IS, x-3'-t y hOX'^-XS^d-r 

gSf'JXh 1 1 7*f^s£L. 5t?"Ja.-Al 1 8tr#grL- 

Aiiw<£te^-r^. ttiEitffiiRm^iK 1 1 9tii/ofSfT 

lEl^t I /OiS3i^FBlcDm«®»cK-r^14HHf ^<&Atti 
^^m. 1 2 0 J; 0 iRmU. AiUs'aSK 1 2 0 ICMT^— 
I /O UX7p>Xffi*:4^ U :i-AiSS?a5 1 
1 8 fcai:'3-r5), 4^ U 3.-AiSJ?a5 1 1 8 tSv 3^*1^3 
ggl 1 STi^eMStl/ifiai^ttUX h 1 1 6 hL-m^W) 
Xhl 1 7*#8gLT. ttfiglf ffiJR^SB 1 19*^^-^ 
^f^fmr^iH-^fd^n I /0WXJp>X«I*^S/hO7}^iJ 
OL— A^31S?L, CS]x.«'VOL 6 <lrilS?/}^iJ i-A 1 2 
1 <hLTi^3y®Sgi5l 1 5»Cil»-r-5o 
U;n.-AilJ?gpi 1 8«. ;^©-:£P^FBir4Ri^T-i:3<^ 
THUi-A'N^JtiJ^T*** $-&/^CVi<i:3JC. llHlO^ 
i^^3j^U a.-A 1 1 4©tiJlTtw-^^. — SOD I/O 1/ 
X5j^>Xffi*jDeL. *D#Lfc¥l^ I /0>X3l?>Xfit 
^^'ft/jN^jJ^'Ji-ASrSWr-S, va^SSgBl 1 5 
tt. *iJ^««UX h 1 1 6 iiiPJSgSF'JX h 1 1 5®f^fi£ 
irctO. v'aT^l 2 2. 1 2 ScDv'syXT'-yT'a, 
b, c F^-ri^fflf -S^^^Ji^U i-A 1 1 4*^'it#Sz)^U 

[0 0 0 9] 015 U a.- AfiJ^TO^i&SS: 

iftHJf -S^D-^i-- hfS)-!). XT^-y^S 1 0 ITv? 
sT/eSSBl 1 5«V3^1 2 2, 1 2 3<^-:^3 T/X'T- 
•y:/a. b, c|^-C^ffl-r-5'F#3tJHUi — A 1 1 4*-> 
efJ^^MUX h 1 1 6 *fp^-r*. {fil;^.«f'ja^ffi'J 
X h 1 1 6 »C«VOL 1 ~VOL 1 0 75t^4#S3t<U n — 
A 1 1 4A^eiSS$tl€>. 

[0 0 10] i o 2-t?v'3 ^es^iBi 

1 5«fi]^^UX h 117 iCfiJS^Jl^U i— A©*.^:^ 
Sr-S), ^JAli. fiia^'JX h 1 1 7 {C«VOL 1 , V 

OL2. VOLS. VOL 4 7ii«i;*:iss$n-i>. ;i>;ic. 

X7^>y:/S 1 0 3T-#U:i.-ASKgei 1 8 «. fijlli 
MUX M 1 ettiJS^grUX h 1 1 7*#RBLT. ttfg 
if^iR*gBl 1 9*^^A£i3:^gB 1 2 0 (C^ff-S-^^ 
m<D^m I /'O^X3l5>XfiI^-SB#FsirBlRiT-*«6. - 
)t<^»^#3tJ}?Ua.-A©fiJ^TtCt?^— I /OL'X 

«/hCD/}^U :i-A^SS?-r -5. 
[0 0 11] :i):tc. 7.r-yZfS 1 0 4 T->*3 ^l^^lgP 1 



<4) 

It f. 



iftPg^l 0 -3 2 0 1 2 6 



1 5«7HUi-AS^gl5l 1 ST'MISi^nrz^sUoL-L. 

ys 1 0 5X'X^-7.<DmmA^i^p]\^rzi)^mi'iL. 

U^^ttit. Xx^y^S 1 0 2 ICM^. Z.(D^o\zL 
T, 01 3(c^-rJ;pfc (1) ~ (10) ©fil^THi* 

Ai^^«3itte.nTt>ii— iSiS3i^'j3.-Ai/;u--/i i 

2. 1 1 3l^(75#U;i--A 1 1 1 tClUB^tcSil^TUcfc^ 
iiT^tcib, mm^f-V :x—A^Jl'-Zfl 1 2, 1131^ 

[0 0 12] 

[0 0 13] a^v'XT-AJS («fT©a5t?R^J:i:) T' 

«. — ^(Ottfil (i/oux#>;z., i/ox^i^-y-y 
h) ^^-X^Cll|^Sm^T'U■5), LfcTS^oT, I/O 

•y h*^5)^0W#T'^;Ji:t.i^±7>yA7^'-fe7; (ffiff 

(Dj|^55!SH-*3iDC7l?Ua.-AES*t£,g-C*0, ->X7^ 
A«a«<0:*:€r^cftSt^toTUS. 

[0 0 14] tJe*<7)Si|ST^aT«. J}?Ua.-ASJ?g|5 

T«, >'3y'8=agC(C^=fLT. I /OUX7S>XAig/h 

Ui3--Al^-&(rJ;-5tt«l^*iJiVitj^c. T^'CXi'yU'f 

Ua-AilS?tC*3l.iTt). I /OU'X7l^>X;!)SS/h(D/l^ 
U ii.-A*«/hM?W:J^ U i-Ai:*l)»f La*?UTt/»-5 d 

(0 0 15] • I /oux#>xcojjn*«. SS^Tt^'Ja. 

-^')V--fP^<nmm.^^^) j.-A'^WTrJ'-feXttfig'^®^ 

• I /OL-X;l?>XCDjbnmffl(i-5£T. SBWTi'-feX 
t4HgM*#^LT*3e-r. I^T^^Xi'ZU'f tx-r Xi? 

Ti^-ixm-ifiu^^tztb, 2mm\iKmt, T^^xi/ru-f 



CO 0 1 6] C<;)J;^)IC, fiej|5C0fiJ^T^ST«, US 
Jt^'J 3.-Ai^;L'-7'$SiSLTI.intl'^/^cJ6. T^-i- Xi7T 
U-r lr^#^4?U 3.-A$:E@LTti-5i^X-xA-C«. 
^4f:£3l^'j3.-A«iJ^T05ig5. 5j^'j3.-AM^«®tt6 
nTt>. itl-^Szt^U 3.-Al^<D7p'J ^.-A^IWl^tCfrj 
O^Ti^t-r^T'cSb, ^a#iJ 3.-Ai7';p-:/F«gw I 
/0 7 5'-feX^^;5J*D-5 (013, #bb) . 

[0 0 17] *5eBJ«. c:©cfc57^d:i¥3|5<OPp^]§,^jClEi5»- 

tC*3ViT, Ji^ U i-AfijaTC0«jg{bS:El-5 C tT-* U 

A7i7-fexa)ux7p>xro(6]±*3j;z/x;v— :/-y 

(73r^±S'0-5C:<h*^*T^-54^'J 3- — AfiJ^Tv-X^^AtJ 
cfc ?>' J)^ U 3. - A fij S T ^ D if 7 A 5 E ^ U tl#t 

CO 0 1 8] 

5!BJtt. :^^«C0^^'X57^£S«5:®^a7f>U :n.-A{c^ 

fX^^TU-f I /OI/X4^>X*^'S/hC0^S4-' 

U^— ASSKiaST-SJj^ U AfijaT->X7^A(c;fe 

L^T, Baiex'<x57^^tfgB*^e>ttftEi««^iR«-r^ 
ett©:o5^ii5t?u i-A^;u-y^^fig-r-5^a3f^ija. 

-A^figttaSrfiJS^^g^'U ;L-Ar<h(C:tfi£. M 

»f. 1 /o«fi£««^s^S4 1 fij^{^« 

'JX h 3 rOf^^^T^-fXi^TU-f v'XT-AS'WS'Jb. 
x-r Xi77K->X^A-Cfe-i><i:$. mrie I /O^figW 
ffiffS^g4 1 J;DiSiS7}^Ua.-A«fiKf»«*fiJ^»^ 
31# U i-A r<h{rIR#-rS«lfi!cfil ffi«t»¥® 3 6 A 
fiiaS¥'JXh3 8irfiJS^;J?'j3.-ASr-^tr[SI-|fe 

11:1^ u j.-A;yji/-yi*iroftii(©^a#g jl-a^is^-t 

-5SS¥^36Bt. ffifiei/0«fiK1»««a¥|g4 1 

chl'IXtfLT. fiJ^^Tf^1i5p'J3.-AP©4'*^6. I/O 
&i^*^«fc<gl/i^S^U 3.-A^MS?L-l^-5}?U 3.-A 
i7-;u- y coftS® 4^ U IT - A ^SiJ a TjC* ^^1- i -r -5 d-: 
'Ji-Ail^#a3 9 i:. SrlixS. 
[0 0 19] W*JS2«^Bj«, SfFt2tttg1f^iR*^S 
4 0 At, 311125='^' Xi7$^tJ^BC0 I /OTi^-trXttsg 
SrJgm<bL.fcM^{g», I /OUX;it>7.ffli bT^tB-r 
-5. l9>R:^3 0fS?«tt. Hfl£5j^U3.-AS*?^S3 9 

Hfla214fig1f«iR»^gT-»aiLfc{SSl/OUX7}^ 
>Xfii*lXt#L, S^Lfc^a^U i-Ai, S^a^^ 

u i-A*^M-rs^Sj}? ij i-Ai?';i/-7'i^«<a(o^a 

U 3.-A»:*tL.TiK« I /OUX>l?>Xffl*iBm-r 

-£>. 

[0 0 2 0] m^-m.A<r>%m\t, #T'-rxi7 7i/"f r-il 
«$n7t!f>u^-AJcjjD^$n^<gffl i/oux7j^>x 



Typy^AS:te®b:fc!«#:fC*5t^T, tfrieT'^' X ^ 
Arttc^fiK. sEfr, jl»-r-l.#^4 1 fil^{^«'J 

Xh3 7CDf^Ee^7^^'7,i7TI/'f->X7^AS:*IJ»JL. ^ 
-f'7.i7 7L'-1'->X5^AT'feSi:#. Hflfe I /0«l5£t»« 
IfS^S 4 1 J; 0 U AWEKIt^SfiJSgSilS 

5}^'JiL-Ari:(mf#TS^©3 6 A.h> fJS^UXh 

-yi^(Dftii©ifeS3i^'j jL-A^ris^-rs^ss est. 

mflHI/0«figtil^Sa^g4 l*^e.|liSJ}^«Ji-A#} 

MMJt^'jzL-Apw^'^^e) I /oAm^fitei.ii^aTj^ 
ij i-A<&jis^ Li^-Jt? u 3.-A>/;i/-y«te®^a5j^ 

'JzL-A*fil^T*Hfe*l.t-r-5#a3 9 

[0 0 2 1] i»*JS6«^H^(J, ;}^Ui-AiiJST:/D 
i^7A<&l5gtLfci««^tC*3I.^T. Htitei4«g«®SriK»-r 

7A^tg^Lfc!«#:JCt3t,iT. taieJl^'J JL-AS:jl^?-r 
S^g^39*^ ffltBttffifiiffisiR«-rs^e4 o-esffl 

Ui-Ai. K^3l5)^Ua.-AdtS-r?)^li4^'Ji-A 
i^;i/-yi^c7)^a<D^S3l< U i-AtC>ct UTiSS I /o u 

[0 0 2 2] W*JB8ro^Bj«. ^J^Uir-ASil^TT'n 
i?'5A$f2^L/i(«i$:tr*5ViT. #7''CX^Tl/'f T-S 
S^^tlfcJt^'J ;L-A(::jD^$n-5)te« I /oux;j^>;^ 

1^— ^S4^u i-A^ju-y(^<Dfiii(D^a7}^ u jl-ajc 

Jo m ^ n ^ (5 J® U 7. ^ > X ffl S -5 «1 1 L ;t , 
[0 0 2 3] c:©cl;^:^c«!^*liA.fc*^l«Jc<tntJ. 

t¥5l5T-ttii|ST6ir*-4^'J ir-Ac^i^^tiJ^T^f^^l'i: L 

i>mm^-'J 3.-Ai7';P-^<Dfl}j»^a4-N'J 3.-AfcfiJ3 
T*Hai^<!:-r S il tT-l^-ifeSJi^ U i-Ai^Jl'-::'" 1 ~ 
4(^Troi^li^*U i-All-&*(Hl2|-r-5. I/O 



^mW- 1 0- 3 2 0 1 2 

f. 

[0 0 2 4] ^i^\Z. teS I /OUX7p>Xffl^*r^T 

--f y h(D\^±^m^Z.tt^X^^o 
[0 0 2 5] 

y'a^y^mx^^. m2\z^^^X. 2 1 t^^^^x >tf 

3. -:$7T-^0. 4^X hn>ezL-^ 2 Ui^-\';i'^;i/2 
2, 2 3S:Wb. ^^^;i/2 2, 2 3^^^LT/^X2 

4, 2 5f;:ct*3 7}^xh=i>hf^-3^2 i{itiAtB:tf©JfP 

g«2 STjl^'lSM^nTV^^o 4^X h3>tf:i-^ 2 1 

zL—Ammxzfu^^L.2 i^^^m^nxi^^^o 

[0 0 2 6] Xmtimm'&m2 6i,Z\t/^7.2 B^^VX 

xmt!mm^LX(Dy'^ x^7u-i 2 9^mm^n. 

-4{CJ:0«[^$nT(/^^o i&S2}^U:i-A^;i/-7'l 

-4t5. ;^^aT'^X^^«ScOitS4-:U^-A3 0 J- 

^i^i'ju;tt>oT\ iis#ga.-A3 0tittiSc<7)T'-5^^. 

-<Xi:7 3 1-3 4«i:-<@0/^'J'7^-<T'^Xi7 3 5^^^ 
C^TU^tLX. mK.\imi S^ZyR'T^oUy'-C 1 

0 7, 1 0 8 y)m^^nx\^^^. 

[0 0 2 7] 0 3t^4^'j3.-AiiJST:/n^^A2 7 0D 

T>^n^^A2 7^^. >^3:/^SgB3 6> fJ^^MMUX 
h3 7, fiJ^^^UXh3 8, 4^U^-A)l^^KchLT 
cO:jJ^U^-A®S?g|53 9, ttfiE«^iR«¥S<t LTtDtt 
ffi«^iR«g|54 0 I /O^^lt^S^S^^^ bX 

(D I /01gfi)c1«^l^lia5 4 1 O^i^^tlTt^^^o 
[0 0 2 8] V 3 y^SSB 3 6 ti^^lf L 

x<DmfS.mnm^^3 6 Atm^^^^Lxcomm^s 

6B^Wr^o ^iS1tffi5if#gB3 6 At5. ^^3^4 2, 
4 3(DzyB:/Xr-y'ya, b, c f^T^ffi-r^^#^4^ 
g^-A;i>^6i»J^^ffiUXh3 7^f^fi£L. 7='><X^7 
U-f S^X5"ATfe^Ci:^*iJSi)Lfc^{I, I /0«^1t 
«l^Sa54 1 J:0^S4^U^-A«^1tffi^fiJS^/}^'J 
li-A^chfClXff-r^o 
[0 0 2 9] IS^gB3 6 Bfri. fU^^J^UX h 3 8 tC. fij 

iL — A^*;U— y 1 -4 F^c^DtecTDI^^lTt^U I3.-A 3 0 ^S: 
^■r^o ttHgif^iR^g|54 Of^Aa;^S«4 4;^^6 I / 



(6) 

mmm^m^A o ^^{gs i /oi/X7i^>xffi<7DffmgR4 
[0 0 3 0] i/o«^its^s0i5 4 ui, s^o^a 

d^U ir-A 3 Oi)^^^^(OmW^-^) =L-Ls^)V—'fl-- 
Tj^U 3.>-Ail#?g|5 3 9 Hiiar^o 3--AilS?a5 3 

gB4 l7!?^^^S3}^U:r-Amfi)c<f^*t>J^S^^S7pUzL 

-ArchtClXtiLT. fiJ^T{^ffi4^U:x-AS(7)4'^^ 
I/om?^;0^*«fc{g;(/^fiS4^U^-A^S^L> 1^-4^ 

u ^-A^;^-yc7)ftil<7)ifeS4-^u :x-A^fijaT*f^^ 

CO 0 3 1] ^fz. :x-A51S??fE3 9ti. {£S I / 

oi/X7}^>xM^spp:'r^j[jp»a5 3 9 A^wb, spffgp 
3 9A«. ^mmmL^mw^AO'x^w-^i.rz^mi/ou 

mmir>^ u A;^ts-r ^isst}^' u ^- a ^;u-yF^c^fa 

[0 0 3 2] iKDS-^. #^x^X^7U<cDjS#?3}^U^ 

? ^ X ^ T U Til*? ^ nfc 4^ 'J :x - A SP» ^ n 

|W|-^a7}^Uii.-A^;U-y l-4F^<DftfeC0^314^ 
U :3.-A 3 0 tcj[jpS:^n^<KSUX7j^>XfiIz t^ST'cC^ 
(/h^^^^iit) iibfco «?iJ^ti\ x = y=10. z = 7 
^^citix=10, y = 5, z = 2if^o 

[0 0 3 3] >^3yi?31gB3 6frl, 7l^UzL-A««?a5 3 
9TilW^n;^cil*?4-:U^-A4 S^gttAtl. 31*?7fx 
U — A4 5<OX^— XOfiJSTSaaSrff 1^4 

(A) (C) 43cJ:D^S5 (A) , (B) tiiSffl I /O 
UX7l^>Xffl^SD»L7^cC<.^«'&0^4#^4^U:x-A<7)tlJ 
^TOiftB^I^T^^o 04 (A) :i-A31#?gP 

[0 0 3 4] ^S#U^-A^S;S«^4 6fri, ISI^CD^ 

3ir^ u ZL-A 3 0 ^K^mi^^n^m^(Dm^^^ U A 

^VU-y 1 -4{Cj;0^^^nTt/^'5o 2ms, 3m 
s. • • • ncf^^STj^U J.-A3 0;&«*T^ I/Ol/ 

Xif^yxm^^^-t. 4^U3--AS^gi5 3 9^1. ffj^^a 
UXh3 7. fiJ^^UX h 3 8 fJ^{^M'JX 
h 3 7|^0DfiJ^T^4^U ji-AJ£Jl^KD/}^'U ^-AtC*fb 

T I /oux>i?>xM;:^^S/jNto3}^U:i-A^s^"r^o 

[0 0 3 5] 04 (A) {C^(.^T. ^S4^UiL-A^;U 
1 I /OUX7|^>Xfit;Ji^S/h-e*>5 2m s (7)VO 
L iTl^^StJO^T'^tl^ch, 04 (B) tC^Kfcfc^fC. V 



1 0 - 3 2 0 1 2 6 

OL 1 <h VOL 1 t^Wt^mn^-^} jx-A^';!/--/! (7) 
fl!l(0VOL2, VOL 3, VOL Af^m^X^^^if-^} 
3L-AP47tLTfij^^UXh38(::IS^$n, 

>}^'jiL-A^ju-y2. 3. At^^miSL^ti^m^xm 

ffi7}^Ua.-Ap4 8 7!?^^g4^Ui-A«^«ai4 6<tL 

[0 0 3 6] 04 (B) (C:fe(.^T. I/Ol^X# 

>Xfii;^^S/h06ms (DVOL 9 ^O^'Sl 0 «^n^ 
0 4 (C) [C^-r<:t:e){C, fiJ^T*f^^3t^'J ^-Al¥4 
7^5, ^STj^U^-A^jlz-T'l, 3ch?^d:0. fd^Tf^ 
«7}^»JzL-Ap4 8^i^S4-^^J^-A:^/J^-7'2, 4tC 

^ji-s. 04 (c) \z^\^^x. i/oux7i^>xfii 

;^^*S/hcDl 0ms(7)VOL 5/0^'filO^^Ten^<h. 05 

(A) {C^'rJ:atCfiJ^T*f^^4^Ua.-AP4 7^1, 
^S4^Ua.-A^;i/-yi, 3, 2 (hTti: 0. fiS'Ti^li 
7PU3.-AP4 8t^|IS3}^U i-A^;U->^4fcnttr7ij: 

[0 0 3 7] 05 (A) \Z^h^X. ^li4^U zL-A^;i/ 
— ^4 00 I /OI/X7}?>Xfi;^/^'»/h(?) 1 5ms(?:>VOL 
D^fiJO^T^ih. 05 (B) H^1-J:3JCfiJ^T<gM 
7t^*U ZL-AP4 7 VOL 1 cD7ij:l^ifeS4^'J^-Ai^ 

;i/-yi. VOL 5(D/cii/>^3i#u^-A^;i/~-:/2, 

VOL 9C0?ij:(.^i^S;j<U Ji — A^*;i/— y 3, VOhYXD 

Ujl — A49t^. VOLl, VOL5, VOL9, VO 
'LD\Zt^^. ^<D% S^iiS;i5U^-A^;i/-y 1- 
Ano I/OUX#>X{il:0^*g/h(7)^3ffi7pU^-A3 0 
*)(l^*:fiJO^TSo ftJ0^T*f*n4^U:x-A4 9til 
6fflcD^S4^U ^~A 3 0 hU^o 
[0 0 3 8] 06 (A) ~ (C) ^^XSmi (A) , 

(B) fri<SSUX5p>X<iISrJjDWbfc^^<7)^1#^7i^U 
:i-ACDfiJ^T(OSiBJ0Tfe'5o 06 (A) fri. 04 

(A) \Z^.\.rz^o\Z. Tt^U □L-AilS?gl5 3 9 7?^n /o 

«^«^^3igi54 1 ^y)m%vfzmm^^') n,-L.m^m 

«4 6$^-r« 3}^U3.-AS*?a5 3 9ti, »JS<gMUX 
h3 7, fi]^j^UXh3 8^#raLT, ifeS4^UrL-A 

^^1t^4 6 I /OUX#>X«t7!;^'S/h-C*^2m 
s(7DVOL 1 S:#JD^T'5o 

[0 0 3 9] 0 6 (B) (r^-Tcfc^fC, ^S2t?Ua.-A 

^;U-y l;5^'fiJ^T^*^4^Ua.-Ap4 7 chT^iiO. li 
g4^'J^-A^;i^-y2, 3, 4 3<;^'fiJ^T{gffi4^U^- 
AP4 8tl/<i:^o fJST^(7DVOL UCfiig^. I /OU 
X#>XM^:bT ri Oj iumW^n. ^^fCVOL 1 

;:>^S-r^^ll7f:uzL-A^;i/-y 1 (7:>fili<z)voL 2. v 

OL3, VOL 4tCfi{SS I /OUX7p>XfiI<hbT 

r7j 7:^^'^n-^*tijf}n^^n-5o 

[0 0 4 0] fiJ^T>}^UiL-AVOL 1 tC*f-r^<5S I 

/OUX:t^>XM ri OJ cfcOftilcDVOL 2 -VOL 4 

(cj!ja^$n'5(giS I /oux4^>xfii^ ryj ^bx/h 
$(.^«t(cbTi^i'5o :*:JC, 06 (C) fz430^Tfi. mn 



jf^^J zL-ACf)l-'f3(Dmmxm<DVOL9 (6ms) 
mm^- iL-L.^Ji^—Zf 3 (Dm(DV OLA. VOLB. 

[0 0 4 1] 0 7 (A) {C*5l^T. ^a4->'J^- 

Ai7*;U-y2c7:>«^T2^(;)VOL 5 (10ms) tcfiffl 
I /OU7.3j^>XM^LT riOj ;5^jtJPS:^n, iS3l7}^ 
UiL-A^;i/-~y2(7)f(fi(;DVOL 6, VOL7, VOL 

tm^n^o El? (A) <7D^S7}^Ua.-A^;i/- 

:f4(DVOLD (15ms) tC^S® I /O UX3}^>Xffl 

a)ffi<?:>VOLE, VOLF. VOL 0(C*^LT<SSI/ 
OUX3}t>XM^:LT r7j i^^-etl-^'tUD^^n^o 

[0 0 4 2] 13 7 (B) \Z7r:'r^O\zmmxmW^-^J :x 
— ASf 4 8 <hLTt^, VOL 1 (7)?'cf:^/^i^S5f^U ^-A^' 
;U-yi, VOL 5<D7ij:(/i^3l3l^"Jz2.-Ai:/;U-y2> 
VOLC(7)^£Vi^3l7}^U rL-Ai^;U-y3. VOLD<D 

UrL-A4 9 <hLT^iVOL 1 , VOLS, VOL9, 

voLD<h?:^:o. ^n-6n{5Si/oux7i^>xfi ri 

OJ t^^tl'^nim'^tlXl^^^o VOL2-'VOL4. 
VOL6-VOL8, VOLA — VOLC, VOLE- 

1 - 4I^CD I /O U7.*>7.ffl;!^^S/hcD^a>J^U 3.- A 

zL-Am'^xmmf)mj'r^o 
[0 0 4 3] msit^^UzL-Amrnxomff^mm-r^ 

mmmx&^o ms\z:^^^x. i^s^t^u ^-Ai^;u-y 
i\t. 4o^c5i'tlJ^n/ri^^4-^u^-A3 o^^L. ife 
S/j^ u :i-A 3 0 I /o uxTfx >7.mt^n^n 5 m 

s, 5ms, 6ms. 1 lmsTS»S« Sfc, ^S/J^U 
iL - A y 2 4 -3 ^353^1 ij ^ tl/c U - A 3 

O^WL. iiS/}-:iJ i-A 3 0(^) I /'OUX5}^>XMfr^ 
-^-tliFtl 6 m s . 6ms, 7ms, 8m s (CfctoTl^^ 

So 

[0 0 4 4] 1 0 7, 1 0 8(i#^^;^^7i/-rco7^^ 

x^^^n-en^fo 5 o t^T^^^i^u ^-a^ 

**r« <Rffl I /OUX3j?>x<B^j!jPS:L^i:V^T'. #J^T 
S:fT'::>fc^'&cDfiJ^Tlllff«. (1) - (16) \Zt^ 
So ^31#UrL-A^*;U-^l. 2 f^TCT) I /0 7^:7ir 
7.(Dm'^\t^C\Z< <r^^o 'A\Z. 5f:U^-ASKgB3 

9T-a]S-rsigs I /ou:^^>7sm\z'o\^^xmm'r 

So 

[0 0 4 5] :^4#^4^U OL-A^i, fU^T^gffiy;U-y 
•9. tJ^^O. 1^314^ iJa.-A<&5J^fiJ-rS!$^'1":?^fc*So ^ 



#gl¥l 0 - 3 2 0 1 2 

f 

[0 0 4 6] • iiSJi^Ui-A^^i-t'ILXCiSJS^. 4^ 

;l^>::?.MtLTtOgf -5. 
[0 0 4 7] I /05aSP^f^1i:5!fTl /0|plg:tt. 

[0 0 4 8] ^•i'J I /OW-X3j^>Xfi=iil^l O^r^lCC) 
spi^ I /OUX#>Xfii + iK« I /O^X#>Xffl 

CI {c{gs, I /o ux:j^>7.<i^Sffl-rntf ekii, 

[0 0 4 9] #7''C7>i7Tl/'fTtiJ^T:jJ^Ui— A=x 
t'-T 7. i'T K trfiJSTJt? 'J 3.- A = y 

JP- >^|^«)#^fij S T5}^ U :i - A = z 

[0 0 5 0] x = yi:L, z<xi:-m«\ 
6>tl5. «fij;l«. x = y=10. z = 7 fTtH^^ii^^K 

(C^$-:3ttfcttn«*x>y>z i:-rn«'<fct.io C1<7?B#, 
X, y, z $r9i^-r-5fCti, I^t^-c X i7 7 l^-T tC>rtT 
-5, 7^H'Xi7 7U'-f roffi*H±*llt7ji**e>tiniiJ;ti. 

[0 0 5 1] -ilSIC, I /07i7-feXl4tl 

(I/OUX5p>X) «;*;^<£ATcDSSTife^$n 

(1) I /07i'-trX©4ftt 

• ->— ';r>->v;i'7i'-feX, 5>^A7J'-trX 

(2) I/07i7-lrxa 

•'>g7i7-fex, ;^:a7i'-trx 

(3) A-Ktttg 

(4) I /0^?^<i:|g^l!H 

• T^A'-rx/IXCD^^ 



[0 0 5 2] 2^*. ^ltWtC5=^^X^TU-roDttRg^» 
tl. h-y h^^5 0%< b^^tcS^L (+ir'y'>^t:^y 

9tc4oOiT. x=10. y==5, z = 2(h"r^p 
[0 0 5 3] CKDct^fCLT. Itl-^Sd^ ij A^;U 

tC<<LTl/^^o ^ 1 0 ti^^U ^-AfiJ^TcOJllS^t^ 

3 y^asR 3 6 ck 0 m^mWi u x h 3 7 ^fp^f 

■r?ii:t>'e». V3yeiigB3 6t^i^3:/4 2, 4 3C^V3 
y7;5=-^yya. b. cl^T<^^-r'5T4#^4^U^-A5 
0?5^'^f>J^{^ffiUXh3 7^f^^-r^o f«J^{g«UXh 

3 7 tCtieiJ;^«VOL I'-VOL 1 Qtm'&^n^o 
[0 0 5 4] x^^y/S 2-c>?3y^ligB3 6t:: 

J:07'^Xi:77U-f vX5^ATfe^;6^S;^^^^¥iJS«JL, 't' 
^X^TU-f '>X7^A-e^j:i.i«i:#«, X-r-^y :?'S 3 iCii 

fr^^4^'JaL-A(0<;^^t^^b, I /oux4?>xflt7$i^ 

[0 0 5 5] o'^f XtJ/TU-f i>X5^A-e&^^#ti, X 

'T-^yys4Tv3y«sa$3 ^(Dmf&mmM%w^3 ga 

tCJ;0*J^?^7t^U^-AStCI/O«^1t««Sa54 1 
<i:0^31zl^Uii-A«j?gtg^<&®#r^p 'A\Z. 7.7- V 

^- A7!?^S"r-5^S3}^ u ^- A y 1 - 4 n(D^(r> 

^il4^U^-A3 O^tS^-r^o ^]x.ti> ia3c^fr^i?r 
UX h 3 fija^'JX h 3 SF^tCfriVO 

L 1 -VOL 4;0'5|S^$n'5o 

[0 0 5 6] X7^'y:/S 5T3}^UrL-AilKSB3 

9^^. fiJ^f^fflUXhS 7. fr^J^UXh3 8^#Mb 
T. I /0^^tfffi^Sa5 4 1 ;^^^^S4^U ^-A«^ 
1f^^?X#L. ^/c. tttg«^iR^gB4 0^^e)(Dtttg+f 
^^mr, I /OUX3^>X7&^g/h<DiS3a7}^iJi-A3 

o^a*?t-^o i4tgixf#iR^a5 4 0(7)^ai95 

4 0 A-l:^ffibfc<SffiI/OUX4^>XM^t#T. ilJ? 
Lfc^a#UrL-A3 OJciDS-r-ixh^h^tC. 

$ tl^cSS4^ U ^- A 3 0 'hm't^mMit>^ U ZL-Aty;i/ 
- y 1 - 4 (^(OfdK^^S^* U zL- A 3 0 (r?:* UT t>(Sffl 
I /OUX7l^>XM^*D#-r^o 
[0 0 5 7] SD^f -5(52® I /OUX7}^>Xfii<hLT 



(8) iNfBI¥ 10-320126 

7 

tl. ^J^ti*#5='VX^TU<CDtr^T#Ua.-AJl 1 

o>' T-vxi:7TL/-r(7:>fr^T3t^'j3-— At^i 0. ^^x 

7 U CO t J ^ T /J^ U ^ - A CD M T -5 ffi <^ # f 'J ^ T # U 
iL-Att7<h'r^o Sfc, T^^t'XiJ^TU-f ^#^X^Xi57 

/OUX4^>Xfi<hLT. ^T'^X^TU'f cOtr^T^^ 
Ui-A«10> x-fX^TU-f (;^#J^T4^U^-Atl 
5. 5^w'Xi7yU^(^iiJ^^T3t^U^-AOS'r^fiS<7)#f 

[0 0 5 8] CCT. X7=''yys 6CD I /OUX:i^>X 
fi:?&^'g/hc07}^ U ;L-A31tRSaStCi5l.^T> (Sffl I /O U 

x7p>xffi^jDSb7ii^Ji^oDtij^Tfi!ia*ia0j'r^o 

^1 5^^{S^»I/OUX:^^>X^it^j[JD#L7'cl:^.^Jl'&c7)tIJ 

i/iT> sr. x^^yys2iTEi4 (A) tr^-r^S/}^ 

UzL-A«l^1f«4 6^#fiBbT, ^*X-^-XfiS:^ 

;^c'r^M4^ U 3.- A yjlz-T" 1 - 4 (7)f^g# U 3.- A 3 
0:^^^ I /OMit(;)«fcig;l.id^U3.-A<hbTVOL 1 

[0 0 5 9] 04 (B) (C^-Tcfc-^tCVOL 1 (hVOL 

i75i^*M-r^i^S#U3.-Ai/;i.-y 1 (of(ii(;)VOL 2, 

VOL 3. VOL4t^. #J^T*f^i1^4^U3.-AS|4 7 
.h^^cD, *J^^'JXh3 SJ'S^Stl, *cO^S3l^'Ji 
-A^«^1t«4 6 t. LT^S^U a.-Ai5?^;U-y 2 , 

[0 0 6 0] X7'^yyS2 2T04 (B) (OfrJ^ 

T^Sd^Ui3.-Affif 4 80*^e, I/Oft?ScoafeM 
l^:i^U:x-A(hLTVOL 9^fi]0^T^o ^4 (C) 
tC^-rJ:^tC, fiJ^T?C^il^1^7j^U:x-Al¥4 7ti^l|7j^ 
^}D.-h.^)V-rf\. ZhUy). *JST^^*3j^UrL-A 
Sf4 8tiiiS5i^U :x-A^;U-7'2 . 4lcfj:'5o ^Jk\z,. 
X7=-^yyS 2 3TlgI4 (C) COfij^T^^ U - Al¥ 4 8 
CO^*;!?^^. I / 0%M<^mL^^^^if-^) i-AiiLTVO 
L5Sr»J0^T^o 0 5 (A) tC^-TcJ: "5 tC, ff]^T*r 
^^4^'J^-AI¥4 7ti, !iS5^^*U^-A^;i/-7'l, 
2, 3 »l^T<^ffi4^Ua.-Ap4 8ti^S7]^U 

^-A^;u-y4t::;^f'5. 

[0 0 6 1] T.'ry'fS 2 4T0 5 (A) <D^0 

Ofd^T{tM4^U ^-AP4 8c04^;!?^e. I XOM^co 
St>{g;t/i4^U :i-A<hUTVOLD^fJJ0 ST^o Ei 5 
(B) tC^-rJ:e>(Cfi]^T***51'3f^U:i-A4 9frl, V 
OLl. VOL5. VOL9, V O'L'D ttS.K> . #J^^T 
^ffijt^U ZL-AP4 8f^. VOL 1 (7)/j:(/^^a4^U 3.- 
AiJ7^;U-yi, VOL 5<0;^ci:i^i^S4^U:3- — Aii/;U— y 
2. VO'L2<DU\,^mWif-^) =L-l^Cf)V-Zf3. VOL 

D<o;ii^^SJi^U ir-A>5^;i.-y4tC7:i:'&p x-r- 

y-fS 2 5T^^i^i^3yX7=-'yyT'gEtCi^]^7t^U ^-A 
y 1 - 4 F^cD^S/J-; U 13.- A 3 0 ^— ® 0 fij 0 ^ 
TTt.i-i)S^, *BSt::f]O^Tfc^31;j^iJ^-A3 OCO 



.0) 



[0 0 6 2] cvvx. mmmz\t. m^^xM^^y^^u 

t\Zt^^o Z.(D^v\Z. ^^*T^^f^J^T^^4^U ^-A 

^-A 3 0 ^tmxMm^t't^z.Lxmw^^^j 3.~a 

^JU-y^HXO I /07i7-^7.^'^^\B\M'r^^0^ZL 
[0 0 6 3] Ell 2t^<£i® I/Ol^X#>Xffi:&Jjpg:b 

rcm^(D^^u ^-i^mmx^mmr^ya-^^- hx 

mi 2i,z^i^^x. ^-f. 7.y^y-/s 3 ixme 
(A) \z^rmm^^'jzL-L.mf&m^4 6^mmi^x. 
w^^^^-T.m^mrctmmr^ u a.- a i - 4 

— AchLTVOL 1 ^ffJO^^T^o ^UT> SJOSTfc 
VOL 1 ^mm^-'J :x-A^JU-Zfl<Di&(DVOL 2 - 
VOL4tC*fLT, {Sffl I /OUX#>7.fiS51JPS:-r 
«?*JAti> I /'OUX:^>Xiiti:LT. VOLl 
til 0ms, VOL2, VOL3. VOL4lc:ti7m 

s ^jQ^-r-So 

[0 0 6 4] 06 (B) \Z^T<ko\Z. VOLl-VO 

3}^U ^-AP4 7 <hbTff)^T^UX h 3 8 tCtS^$ 

^31#U^-Ai?^;U-y2. 3, 4<tOSi:^#J^T 
^:^:SU^-AP4 8;^^^314^UaL-Al#^1fffi4 6<>: 
bTKff^n-So X5"^yyS 3 2TI§16 (B) (D 

fci£V^3l^U^-A<hLTVOL QSffJOST^o 

T. fiJO^TfcVOL 9 ^^S7KUii.-A^;i/-7'3<;) 

fljK^VOLA, VOLE, VOLCtC^fbT. iRM I X 

>XfiE<hLTVOL 9t3ti 1 Oms. VOLA, VOL 
B, VOL CtCti 7 m s SriP^-r-^o 
[0 0 6 5] ^6 (C) {Z7r:-rJ:v\Z. fiJ^T*f^^^* 
;U-yp4 7ti^Sd-^'J^-A:i/;P-y 1 , 3tc;^j:0> 

t'J ^ T<gffi 4^ U ^ - A p 4 8 ti^a U ZL - A 

2, 4tC^j:^o 'A\Z. Xy^y-fS 3 3Xme (C) Ofi] 
^^T{^ffi7}^UzL-Ap4 8i)^(b lXOM^<Dmhm^7fs 
U 3.-A<i:LTVOL 5^fiJ0^T-5o ^LT, f'JO^ 
TfcVOL 5 <hiiS#U^-A^;U-7^2CC)ffi<DVOL 
6, VOL7, VOL8^C*^LT. i^iS I /O UXvJ? > 
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